The toxic solution used at the Tokyo Subway Sarin Incident was purified by vacuum distillation. We were thus able to obtain sarin with high purity. We conducted a quantitative analysis of sarin using 31 P-NMR spectrometry. High-purity sarin was examined by trimethyl phosphate as an internal standard. 
INTRODUCTION
NMR spectrometry is well suited for quantitation because the signal intensity is directly proportional to the amount of nuclei present when the measurement is performed under proper conditions. P-NMR spectrometry. When a phosphorus compound as an internal standard was investigated, trimethyl phosphate was found to be chemically stable, and its chemical shift was separate from those of sarin and related compounds. Therefore, trimethyl phosphate is useful as an internal standard. It is known that the nuclear Overhauser effect (NOE) causes a change in integration intensity during 1 H decoupling. Then, the molecular weight of trimethyl phosphate is close to that of sarin. High-purity sarin was examined by trimethyl phosphate. In comparison with 1 H nondecoupling, the relative intensity between sarin and the internal standard did not change in 1 H decoupling. Therefore, we report that the relative quantitative analysis of sarin is possible. 140.08), followed by sealing in a sample tube. 31 P-NMR Spectrometry ---The 31 P-NMR spectrum was measured with a JNM-EX90A FT NMR spectrometer (Nihon Denshi, Tokyo, Japan) in the 1 H decoupling and nondecoupling mode at 36.25 MHz, using 85% phosphoric acid as an ex- 75-77 (2001) ternal standard (for chemical shifting) at 26°C. Other conditions used were data points 32 K, lock material acetonitrile-d 3 (solvent), sample tube 5 mm internal diameter, spectral width 8000.0 Hz, pulse width 12.6 µsec (pulse angle 90°), pulse delay time 30 sec (routine measurement 3 sec), and number of FID accumulation 256.
MATERIALS AND METHODS

Chemicals
RESULTS AND DISCUSSION
31
P-NMR chemical shifts of trimethyl phosphate, sarin and related compounds, are shown in Table 1 . The chemical shift of trimethyl phosphate is separate from those of sarin and related compounds (DFP, DIMP, MPA and IMPA). Figures 1 and 2 show the 31 P-NMR spectra (non decoupling and 1 H-decoupling mode, respectively) for the quantitative analysis sample. Owing to the amount of sarin and trimethyl phosphate in the quantitative analysis sample, the theoretical ratio of integrated intensity is 1.80 : 1. Figures 1 and 2 show that their integrated intensities almost agree with the theoretical value.
Trimethyl phosphate can be recommended as an internal standard substance for the following reasons. Trimethyl phosphate has one phosphorus atom in its molecule, the same as sarin does. Since it is advantageous for the conversion of a quantitative value, the molecular weight of trimethyl phosphate is close to that of sarin. In addition, trimethyl phosphate is chemically stable.
In FT NMR spectroscopy, the spin-lattice relaxation time (T 1 ) must keep pace with the exciting pulses.
6) Therefore, pulse delay time must be long enough to allow complete relaxation. We made trimethyl phosphate the internal standard substance. In this case, 1 H decoupled 31 P-NMR spectrometry may be applicable to the quantitative analysis of sarin. 
